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(54) Title: HYBRIDIZATION PROBES 

(54) ^^(D«lfr: ^^-if-i^B^yn-z^ 

(57) Abstract: In double- stranding by hybridization reactions with natural nucleic acids, use is made of probes containing a cytosine 
derivative which forms two hydrogen bonds specifically with guanine and/or a guanine derivative, which forms two hydrogen bonds 
specifically with cytosine. Thus, a number of hybridization reactions can be s>Tichronously effected at once. 
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m m m 

t,cD-e^S, yn-^^ (i^D-Wb DNA ^Sl/^fi^^^^ 

;^ , -y-lf >^^-r >^ U i5f -bf - V a >' — if V/N-f -zT ij i5?V if a > 

Tig-aiaii. «S*jtf5^ DNA ^ mRNA ^affife L < (iwm?!^-?® 

PCE £Da;*:i5^(i-a-^;t U n^' DNA 7°^ v - (7)/^-r U if — 

a DNA:^m^^S©,m<;^'^*3ii:-e*)6. 

/^-f yUiJ^^^if-^SyaV^/tJ^fUffiU^^c^t/f^^SJlb-rt*. 
3tfS?;?>^^— JSM;r;faj^-5 DNA5^^yyj£ v^{i DNA x'-r n T l^-r^) 
^^^tV?iB=S:Sit>-CV^^, DNA^^^y yjlii. 1 cm 2 CD^®»^>tJi{^. 

r:*^^:;&^'^|g±{l in situ TMb^^^^ti/c^fe©^, ^^fi*® 
cDNA ;()^'ia^^ti}^cfetD;*^'^6<, v•^-r4^© DNA :/^^v^/c::5"^ST'ti. m% 
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Sequencing by Hybridization jS<> Drmanac, R. et al. Genomics 4: 114-128 
(1989), Drmanac, R. et al. Science 260: 1649-1652 (1993)) 

n — GC ^ lit ^ - ^ U W U o ;^c. 7° D — -7^© GC 

mm ^ m'^-r^ /cibo^m. 

®7K^*a-a-f3: j:€.Tx— V : 9=-^ > (RNA ©ig-^'^ ^->;l/) i^fi^t {I fcH ^ T . :^ 
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b yiu.m t ^s^mm 2 :^(D7Kmm^ ^ Mm-r €» - >is##^, Rzf^r 
■thyh-yiymmi^. M-y h-yi^i^&}in^mi^r.^(Di^mm^^mj^ir^^ 

>^^0J{c^^v^Tfflv^§^y Ji^T®^ (i) ~ (V) cDv^-rt^A^ 

iiOzf<^M^*^'PI«^ti€>^ (III) ©{b^tl. 2^atO>!rhVi:£D7j<^M-a-*^ll§ 
■^n^^ (IV) :&t/ (V) ®'fb^if^'S:fJ!J:g^-rSC: 
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(^fp. Xi^^NRs. NHAc> R. 0R> OAc, SR, SAc. COR. COOR. CN> F. 

CI. Br. X^I^SU. Wi. Wa. :^UWsUO. X«NH^*b. X 3 « CH. 

X\t CR ^Sb. Z5 CH2. JLlit CHR ^^L. Yj. Zj. Xg. Yg. Zg. Yg. 

Z3. X4> Y4. X5. JtD^'Ys^CH. CR. XttN^^fo mb. R«>'hv>M 
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j^>^iE*$n^ie (VI) j^u^ (VII) ©^b'&t/v i^®s*^:©7jc^it-&){>tia^$ 
(VIII) (D<t^m. 6 ^<D^rhyil(D7Km^^'^•^mm•^n^^ ax) 
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(^^. Xe. :St/X8»NR2, NHAc. R, OR. OAc, SR. SAc. COR. COOR. 
CN. F. CL Br. Yg. Y,. Sit/ZsfiO. 3Z.{±NH^^U. Yg. 

:S.tf Ziofi CH2, CHR. O. XltS^miy. X9. ;&t)'"Xio{iNH2. XfiOHl:^ 

Vg. Wg. Zs. V7. W7. X7. Z7. Ug. Vg. Wg. Wg. Y9. Zg. Vjo^ Wjo^ ^5.0^ 

Yio^iCH. CR. J^fiN'Sr^-To ©U. R b V ^T — <DK® 

2 *cD7j<*M'& =fe PIS u ^ V ^Mj^s ^ ^-r o ) 



;$:^BJ ^ "7° n — y ^tl {i;. ^ 'J -If"- a > d -5 © 1? ^ ti 

{i^®^t3t^«^^^'2>t,<D-C'{i;fcv^:*^^ DNA. RNA, ^:7°5^ (It U >^ 

\^mt b fzt (D. J.Am.Chem.Soc.ll4, 

1985(1992)). LNA^iPf (^-s^itT-^ni/ mmy^ ^ V Tt^y \^ ^mj^-t ^ y 

Bioconjug. Chem. 11(2) 228-38 (2000)) ^-^t^ t>®#*^'0!l^'e t ^, ^;^c. 
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Sl«?fije (Tm) J:*^*T't-5o DNAg^^y >^'fbbfc7'n-:/#(Dm^{:: 

RNA *^«b3!^fS¥#*(' cJ;o-c cDNA ^fp^U. ^ (J*^T, 
;Wti^^#)o ccD^^;Hb1^#=l:, ssc 7y — 4>-e5 o ~ 6 o'c-e i o ~ 2 

{1 i-Sji^sM^amiT (SBH^) ^*^'nrtM-t?^§o 
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ii7j< tK^-:^Vi:A3:i7DD ^(inucochloric acid) ^ ^J^fi: -^-^^ tiU\£ V ^ 

^T. *a<b^>y-f;v(2.09mi)%?itT-r^o T;vrf >:^7.gmT^ ^MT'iam 

Mffi{::iS7j<ai^y-;i/(i0ml)^ifn;l. l0^^ra^^}%T§» 10°C ^T-M L/cm. 

'fb-^tl 3(l.00g)i:^lt;^U ^ A(0.70g)©^/p<9^;V;h;VAT^ K (12.9ml)^MM 
(2.0g) ^ifO;!. 7';i/rf>;^7~;^«^T. ^^a-e2 sp^M#-r^o :^mm^S^L. 

4M^m(0.175ml)^JtlA. 15 ^S^^JK^-T § » ^^^6^1/. »m7j<T'|ft V> « 23lt>* 
/3 #:®?l-a-b/c-fb-a-f^4 (2.8g) ^^'ttib^aS, -etl^. Wakogel C-200 150 g % 

0i^m^^misbxmm{^. ^t^ms (i.2g) *M#^tiSo 

'fb'&tis (i.og) hmm^v^A (o.6g) ©^^^5^;^;i-^;^AT^ K (iimi) m 

%hthtzmmi,zmm7K (Sml) ^iP^/cm. ?J<?^T, 4M;^^ (O.lml) -kMX. 

(o.4g) ^mht^'^. 

^(D^t^me (o.3g) ^m7K\^v -i^y-^-URr^m^^yKi^tc'i^. ^7j<tfys>> 

(Iml) {C^^L'*'fb4,4'-S^'^ (0.6g) ^iU^ eoVX^m^-f 
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2mmmnm'k±i!b. m.m^Miy'cii)^h7i< (2mi) ^m^. v^uiv:^'^-^ (2mi 

(>fl:^ti7) (o.5g) m^h^h. 

>fE:^t/7 (o.4g) Ui^\^^)V^^>im^Y)V:r.z/-Q^^ 'lUW.m-r^m-m^ 
btzm. V^U)V?^^ly (5ml) ^/'-i- yyDt:;Vx.5=-;V7 5 > (l.6ml) 

^> (o.3g) ^ip;n:^^a-ej»-re, i at^f^-:^'^ d;i/^ ^ v (5mi) ^m^. 
4^^/i^DT5 iJ^'V b (o.5g) iit^^Ms) i^mhn^. 



TOICO2— I Q CI 



NH2 



NH2 



H 




NHBz 



BzCI/Pv 




NHBz 



TolCOo 



NHBz 




NHBz 



T0ICO2--1 Q 1 
Chromatography ^ K N 

T0ICO2 




DMTrO-^'Vl 
DMTrBr^ k N 

HO 




NHBz 




DMTrO 
CI-P(N'Pro^OCoH.CN^ 

6P{N'Pr2)OC2H4CN 
8 

Bz:^> W Tol: b 'J v'VS. DMTr : b b U 
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(2) ^T^ymmi^ (7^:t^^/';/^-X;t=^1f-» :^^^:^ti7^i^'< h<D^ 

•X ;t U tK- X ^ ligp^ {I Wi" S ;t ^ y > ItXM (Tetrahedron Letters 
24,931(1983)) fB«(D:&?^{Ct^£oT-^^f 6o 



(o.6g) 'iria;^ 6o°ct?iff^-rs, 2 ^^miin^'fcih<!£>, mmcML-cH)^ h7i<^m 

X. S^i^u;V:^^ly (5ml T' 2 0) T-JSttJ. Jtltb^S^ b Ve 2 m 

!i:ii-'g>»-o-b y ^;H*l» (o.8g) (-fb^tj lo) ;i)^'f#ibn^o 

b u ^Ji'^mw (o.7g) »if u ^«S7j< b;vji>-e^^ 2 ihimj±t«^ 

JK7j<U;'c=^. d;1/^ i5? > (5ml) JviJ^^U. i:^-f y yntiVvni^jVT^ > 

(2.0ml) -^tW^O'C^zn^X^. <7X2U-2-VT ^ :^h^W-<V':fU}£)Vr^ 

y;j^;^7^> (i.og) ^iiD^-c^^a-eJt#-t§„ 1 B^Palft^^^^ p^Wp^ ^ > (5mi) 

^ipA. 5%sw7j<}#'^ (3ml) -Ts^mmw. jgitmaifi 

=1: U ;^ '^r ;V iJ7 D V b ^ 7 ^ -T'3»m U T x ;t ^ U >K- X ;t i^"- > ^ ;^ 7^^ 
DT^:5?Vb (0.9g) (-ffc-^^ 11) i}mhth^. 



o 




Oxan i ne 
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II > 



HO 

OH 



7|-JF-1f^>(9) 



DMTrO. 



DMTrBr 



H2N N 
DMTrO. 




N 



N 



CI-P(N'Pr2)OC2H4CN 



OH 



OP(N'Pr2)OC2H4CN 



(3) ^D->^©|i$g ; 
^iOgftl'&fiK^ DNA/RNA synthesizer (model394)'&^V^■rff ^ , 



( 1 ) tyh-y ('fb-^ii^ 15) ©-^^ ; 

"(h^W 1 (2.2g)® p« ^ y — ;i/(90inl)-:S>^^ ^;^;3^;^AT ^ H(90ml)M^^{::7jc 
^^b-:J-b y '>A(o.604g), io%/^^->''^Aj^^(o.9g)^iiP^> 7jc^;^f7^g^Ts # 

nt:^mm ^ it «7K-CSMa b T >fb^tl 2 (0.835g) # ^ . 

MrB{^ii7K:i^i5?y->'V(iomi)^jra^. 10 :5^^©^#^-rs<. 10'Ct-e}frSPU;^cm. 

Mffi'fe^^b, :i^-7^;VT'?^V^. -fb^tl 3(1.399g)^#'5c 

'fb^tl 3(1.00g)i:j^i$;^ ^ A(0.70g)(DV ;^ ^JV^^JVAJ ^ ]^ a2.9ml)mmml^ 
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|fW7j<t?^ifev\ (^b^ti 12) :ico^t^m 12 i^mm?^ 

ot;(r?t^b/cft. ^mm^^^-f^. nhntz^mi:^ 4M-iu.mii.97m.i)^m 

A. *lf 'fe ^M-t^o ttSlSa 'fe P< iS? y — ;i/T'#M^ U-fb-^tl 13(0.779g) 

-fb^^ 13(0.601g). 

ter-Butyl N-[2-(N-9-fluorenyl^lethoxycarbonyl)ammoetllyl3glycmate(1.047g)^ 
HOBt(0.337g) ^0*DIEA (0.766 ml) CO DMF (20 ml) TBTU (0.706 g) 

•^m^^^-e 12 mmmw-r^o ]^fJt^mm^ms.^^i^tzCD-ipnmz>:^^tin?i 

^> (150 ml) ^mX. mUyK (100 ml x 3). 4 %^||7iC^^ b D ■>A7j<?§r^ 
(100 ml X 3). 4 %a^7j<^:^7 U ^ AtK^;^^ (100 ml x 3). WMtK (100 ml x 3) 

P>tb;^c:^ffi=S:ffm:i^^>'^-n-^=¥-ti-V©M?^-e:mM^U'fk-&i^ 14 (1.31 g) ^# 

'fh-a-l^ 14 (0.30 g) ^ty^ViU ^ ^ ly (3 ml) i: TFA (4 ml) ©rMM (^iJP ^ 0 "Q-C:^ 

-r^— x^i/ (5 ml) ^m^mtHLtz^m-^mm^^^Ju-n-^^^yom^mmx- 

SMffily-fb-a-!!^ 15(0.256 g) 

DIE A: diisopropylethylamine 

TFA: trifluoroacetic acid 

HOBt: 1-hydroxy-lH-benzotriazole 

TBTU: 2-(lH-benzotriazole-l-yl)-l, 1, 3, 3-tetramethyliiroiiium 
tetrafluoroborate 
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NHBz NHBz 



► d^N ^ O N 

TBTU. DIEA, HOBt in DMF Ijl ^ 

14 15 



(2) ^'T->^^#: at:-^J^2l) ; 
5-amino-3H-imidazo[4,5-d][l,3]oxazin-7-one 16 H^miJV ^ A<Di^ ?i ^Jl^:^^ 

pHitcMM-r^o tft^i;^ffi'l:^a^u. -::^^p<5^;i//i>;i/AT^ K— ^iJ?^'— 

-fb^^i 18 =1: 2M7i<m'ih±hv ^A7}<mmi:zm^. so-^mmw-t^. ^©^^s 

O'CflJ^^U/cfl. :^?#t;^5*-rS„ >J<r4T#^ti;^c5m=& 4M:^^7j<^ 

Y-':sL^ J -JV(DU^mmX*nmmi^it^<^ 19 'fb^tl 19. ter-Butyl 

N-[2-(N-9-fluorenylinethoxycarbonyl)aminoethyl]glycinate, HOBt JSctf DIEA 

(D DMFmmiZ TBTU ^iP^^'^^-O' 12 BtKJI^-T^o MJ^:^}§^%MJ^M5fe U/^c 

®*>^^(3:^^^:i'DD;^^> (200 ml) =&iinAs l»a^7jc (100 ml x 3). 4 %^^7ic 
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mi-hvy A7i<.mm (loo mi x 3)> 4 xm^my^mtf v ^ ^y^mm aoo mi x 3). 

J^-y^JV (5 ml) 'l:An^trJiJU/c^^^Jii5?y-;l/-n-^=^-9-V®^i^i#^-eS 



o o o o 

16 17 '-COaMe 18 ^COgMe ^9 "--cOaH 



O O 

FmocHN— ^--GO^^B; ,JjC'^> tfa,chp., ^ O^-N^ 

TBTU, DIEA, HOBt in DMF ^ BzHN N ^ BzHN N N 

FmocHN— N^COatBu FmocHN— N^COaH 



20 21 



(3) yn-yoilM; 

^ ]^mm(D^mtm^m^tmm^±(D^Wi^^-^-yi-jvmm^mmm: ccs-eoov 

=f DNA2a (;tU =f' DNA A:atF DNA B) {zlfeH^T. 6-Tif -S-T^'T-t^'i^ 
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n{c^^S:l-€»;tU If DNA (A' JSiXfB') ^W^-t^o 

;t U =f DNA A M B J: y GC ^*©^gv^;t V =f DNA E ^WW^ l^t^o :t V 
;tU:^DNA E (C^BM6*J^:^ U :^ DNA F«:f^M1-§o 



;t U zf DNA A 


: atgccacgctatccgatgcc 


;t y zf^DNA A' 


: ateddadedtatddeatedd 


;t y DNA B 


: atgcgacggtatcggatgcg 


=f DNA B' 


: atedeadeetatdeeatede 


;t i; DNA c 


ggcatcggatagcgtggcat 


;t y DNA D 


: cgcatccgataccgtcgcat 


;t y =f DNA E 


: atgacactgtatccaatgac 


;ty rf DNA E' 


: ateadadtetatddaatead 


;t y =f DNA F 


: gtcattggatacagtgtcat 



(a, t, c, g it'tn^enry'^iy. 9-^ ^'7->^m-t. d ii.6-r 

^^^iR'feM^tcj; y, ;ty if DNA A' (e-Tif-s-T^Tif b ^/>]at>*;t=^ 
•+^->af^DNA) /^y If DNA CeD-;2^flDNA y^V 
If DNA A/;ty If DNA C CD-^ tl{Cj:b^T{gT L T V^S C h ;t U rf 

DNA B' /;ty rf DNA D (Dr.:^m DNA <DmmM.mt>. ;ty if DNA B/;^^ 
□* DNA D(D-^tl/{:ii:b'^T(gTUTV^^^ /i" y if DNA A' /;^y 

DNA C ® - DNA h ;t y if" DNAB ' V =f DNA D ®z:;^il DNA (D 

;t y If DNA E' (6-Tif-3-xTif-> h:i> V:&t>'::t=¥-9-^>g^ DNA) U if 
DNA F (Dr.:;^m DNA ©SfeMSf*. :t y if DNA E/'^ y if DNA F (Dii:^m. 

y :if"DNA CCD-:^MDNA (i./J-y if" DNA B'/;ty i^'DNA D(D~:^mDNA 
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;tU =f^:/5^K:f^^2a rf^yf^b*^^ AjSiXfB) {cfcn^T. 6-Tif-3- 



rf^y^^b^f^m A' 
rf-^:7> B 

Tt-i; n'^:/^b^^ B' 

;t U DNA C 
;t U :3* DNA D 

;t u n"^:7> b^^lt E 

;tU n'^y5^b^^ E' 
:t y rf DNA F 



: atgccacgctatccgatgcc 
: ateddadedtatddeatedd 
: atgcgacggtatcggatgcg 
: atedeadeetatdeeatede 

: ggcatcggatagcgtggcat 

: cgcatccgataccgtcgcat 

: atgacactgtatccaatgac 
: ateadadtetatddaatead 

: gtcattggatacagtgtcat 



;tdr-+^-^>g^^:/5^bMi?) /;tyii*DNA C©-5^ll£Dgiftf?^aS'l:M^7'c^ 
- 6, ^y bl^l^ A/;ty rf^DNA C cD-^tiCi:b^T{JiT L-T v^€> CI i: 

id^'i^'j^j^'So ;ty rf^^7>b^^ B/;ty rf^ DNA D (D ~^m<Dmmumtj . ;ty 

16 



/;t U DNA D (D - MJg (i|wi|Mg-e^ S t ^^^:h^?>. 

DNAFO-*^«^-etl{rit^rfgT-r^, ;ti; 3*DNA A' V rf DNA 

C £Dz:;$:tI DNA ;t U zf' DNA B ' y:^ V n^' DNA D(Dii:^m DNA ^ J:bi^ 
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m ^ (D m m 



2. -yh-yymmi^iiK iiKT(D^ (i) ~ (v) (Di^^-rtub^co^x-m^n^yih^ 




HN 



N 



W 



( I ) 




vfV' 




(m) 




HN 



N 



S 
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(V) 



Xi^ANRa^ NHAc^ R. OR. OAc. SR. SAc, COR. COOR^ ON. F. 
CI. Br. Xl-tl ^Sb. Wi. W2. ^^XSWsl^O. XtSNH^^b. Xa^^CH. 
XHCR^^b. Z5HCH2. XHCHR^ab. Yj. Zi, Yg. Zg^ Y3. 
Z3^ X4^ Y4. X5. J^UYsUCK. CR. X«N^^To mb. R}a:5>h>'>M 




(VI) 




(VII) 



z 




(VIII) 
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s 




(X) 

(^41. Xfis JktfXsi^'N'Rz. NHAc, R. OR^ OAcs SR, SAc, COR. COOR> 
CN. F. CL Br. Xltl^mi^. Yg. Y^. RXf Zjt O. XtiNH^^U. Yg. 
ZioiiCHa. CHR. O, XtiSlr^U. X9. tf X^o NHg. XfiOH?:^ 
Ve. We. Z6> V7. W7. X7. Z7. Ug. Vs. Ws. W9. Y9. Z9. Vm. W^o^ 
YiotiCH. CR. 3Z.{iN 'Sr^i-o -fiU. R (i^V b t^V^li/T — vm«#^©r^© 

4.^0- :7''(7) :7>KII t?*§lt^©^Simi:s.tf2JR iBii ® 7° d — ■7\ 

8, W*oi5H^5:®{cfB«4^n/c::7"'n-:7'-tiy b. tt^®ISIll^ 6 ffltcgam^ 

20 
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SEQUENCE LISTING 

<110> MITSUBISHI RAYON CO., LTD. 
GENOX RESEARCH. INC. 

<120> APROBE FOR HYBRIDIZATION 

<130> PH-1221-PCT 

<150> 
<151> 

<160> 6 

<170> Patentin version 2.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

atgccacgct atccgatgcc 
20 

<210> 2 
<211> 20 

<212> DNA 

<213> Artificial Sequence 

1/4 



<400> 2 

atnnnannnt atniinatnnn 
20 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

atgcgacggt atcggatgcg 
20 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

atnnnannnt atnnnatnnn 
20 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<400> 5 

ggcatcggat agcgtggcat 
20 

<210> 6 
<211> 20 

<212> DNA 

<213> Artificial Sequence 
<400> 6 

cgcatccgat accgtcgcat 
20 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

atgacactgt atccaatgac 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

atnanantn atnnaatnan 



<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

gtcattggat acagtgtcat 
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